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Abstract
Objective: To investigate howwell the parents of children on cow’smilk free diets perform at recognizing whether
or not expressions describe and foods contain cow’s milk proteins.
Methods: Interviews were conducted with 24 parents of children on cow’s milk and by-products exclusion diets
and23parents of childrenwith noneed for any type of exclusion diet. Theywere asked if they recognized12expressions
relating to cow’s milk. They were then asked to classify 10 commercial food products in terms of whether or not they
contained cow’s milk proteins.
Results: Terms that included the wordmilk weremore often recognized by both groups of parents. The parents of
children on exclusion diets recognized the terms cow’s milk protein, traces of milk andmilk formulation or preparation
most frequently (p < 0.05). Less than 25.0% of those interviewed recognized casein, caseinate, lactalbumin and
lactoglobulin. Both groups correctly identified more of the commercial products containing cow’s milk than those free
frommilk. Themediannumber of products containing cow’smilk (total=5) correctly identified by theparents of children
onexclusiondiets (4.0)wasgreater than for the control group (3.0; p=0.005). Readingat least one labelwasassociated
with a greater chance of correctly identifying more than five of the 10 products (odds ratio = 8.0).
Conclusions:Despite having received guidance, the parents of children on exclusion diets were not fully prepared
tomanage these diets, indicating a need for improvements to the instruction providedwhen indicating exclusion diets.
J Pediatr (Rio J). 2007;83(5):459-464: Hypersensitivity to milk (cow’s milk allergy); diet therapy; parents; knowledge,
healthcare attitudes and practices.
Introduction
Allergy to cow’s milk protein is one of the most common
adverse reactions of childhood,1 especially during the first
year of life.2 A national epidemiological study found that
77.0% of suspected food allergies in children involved cow’s
milk.3 In Brazil, in common with what is observed in other
countries, the prevalence of suspected allergy to cow’s milk
protein and by-products is around 5.0%.3,4
The principles of treatment for allergy to cow’s milk pro-
tein are based on: 1) the exclusion of cow’smilk proteins from
the diet, therefore no cow’s milk or by-products; 2) prescrip-
tion of a new substitute diet that is nutritionally adequate.5-8
In view of the high nutritional value of cow’s milk and its
by-products, exclusion diets must be very well managed in
order to supply all of the nutrients necessary for the child’s
growth and development.2,7 The foods that make up the diet
free from cow’smilk and by-productsmust be of known com-
position, in order to avoid the reactions that result from inad-
vertent consumption of the allergen.9 Infants younger than 6
months,will, in general, be given special formula as their only
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food source. In the case of patients whose allergy vehicle is
breastmilk, it is the mother who diets. Later, from 6 months
on, patients with allergy to cow’s milk should also be given
complementary foods,whichmust not contain cow’smilk pro-
teins in their composition.
Identification of whether or not foods contain cow’s milk
depends on the list of ingredients printed on labels and pack-
aging.10 Errors in product identification may occur because
of incorrect labeling11 or because of incorrect interpretation
by the consumer.10 Some of the terms and expressions com-
monly used on packaging labels can present amajor obstacle
to recognizing that cow’s milk is in the ingredients of a given
product. Very often such terms are not recognized by the
majority of consumers.10
With the intention of providing the evidence on which to
base improvements to thenutritional guidanceprovidedwhen
prescribing exclusion diets of cow’smilk and by-products, the
objective of this study was to investigate how well the par-
ents of children on cow’s milk free diets perform at recogniz-
ing whether or not expressions describe and foods contain
cow’s milk proteins.
Methods
The study enrolled the parents of children treated at the
Pediatric Gastroenterology Department’s clinic, at the Escola
Paulista de Medicina, Universidade Federal de São Paulo
(UNIFESP-EPM), Brazil. The study group comprised 24 par-
ents of children ondiets free fromcow’smilk andby-products.
The control group wasmade up of 23 parents or guardians of
children with no need for any type of exclusion diet who were
invited to participate at random.
The study was explained to the interviewees in both
groupsand they then signed freeand informedconsent forms.
The study was approved by the Ethics Committee at the Uni-
versidade Federal de São Paulo (UNIFESP-EPM).
Data collection was by means of a structured question-
naire with closed questions, applied in four consecutive
stages. The first stage collected personal details on the child’s
guardian. The second collected data for classification by the
Brazilian Economic Classification Questionnaire (Critério de
Classificação Econômica Brasil), according to methodology
proposedby theBrazilianAdvertisersAssociation (ABA -Asso-
ciaçãoBrasileira deAnunciantes), the Brazilian Association of
Market Research Companies (ABEP - Associação Brasileira de
Empresas de Pesquisa), and the Brazilian Association of Mar-
ket Research Institutes (ABIPEME - Associação Brasileira de
Institutos de Pesquisa de Mercado), for economic assess-
ment of Brazilian consumers.12 According to this classifica-
tion, individuals can be assigned to one of five classes (A, B,
C, D and E), with class A indicating the best economic status.
In the third stage, objective questions were asked about
anydietary guidancegivenwhen thediet excluding cow’smilk
and by-products was prescribed. Questions covered: the
number of times dietary guidance had been provided previ-
ously (never, once, twice, three or more times); which pro-
fessional provided the guidance (physician, nutritionist or
both); whether the professional had instructed the exclusion
of: 1) cow’s milk and by-products or 2) cow’s milk, its
by-products and other foods; whether the professional had
instructed them to read labels (yes or no) and guidance on
which words are associated with cow’s milk (yes or no). Dur-
ing this stage of the questionnaire, questions were also
includedonknowledgeof expressions related tomilk, for both
groups. Among the popular terms related to this type of milk
were powdered milk, whole milk, skimmed milk and semi-
skimmed milk. Technical expressions related to cow’s milk
included:dairy products, tracesofmilk, cow’smilk protein and
milk formulation or preparation. The scientific expressions
includedwere casein, caseinate, lactalbumin and lactoglobu-
lin. The interviewee replied yes if they recognized the expres-
sion or no if not case negative.
At the end of the questionnaire, it was observed whether
or not the interviewee was capable of identifying whether
commercial food products were cow’smilk free. In this stage,
10 products commonly given to infants, as complementary
foods, or to toddlers, were given to the interviewee in their
original format, with packaging intact. Five products con-
tained cow’s milk or by-products (Delícia®margarine,
Actívia®, Mucilon® 5 flavors cereal, whole milk drink and
Bauny® cookies) and five did not (Becel®margarine, Bio
Soja® yoghurt, Mucilon® maize cereal, Ades® drink and
Adria® cookies). The products were arranged on a table and
the parents were asked to distribute the foods into groups,
according to their opinion of whether or not they contained
cow’s milk and by-products: 1) a group of foods that contain
cow’s milk; 2) a group of foods that do not contain cow’s milk
and; 3) a group of foods about which they were unsure, i.e.
the interviewee was not certain whether or not they could
identify cow’s milk as present or not. While the interviewees
were distributing the foods into the three categories, one of
the authors (TKW) observed whether or not they read the
labels of each of the products.
Once the products were all sorted into groups, the correct
and incorrect choices were recorded for each product. When
the results of the identification were analyzed, two possibili-
ties were considered: 1) correct, 2) incorrect (errors and
doubts).
Considering that similar articles do not exist, the sample
size estimationwasbasedon the first 10 results for eachgroup
(pilot study). To this end, the variablewasdefinedas thenum-
ber of correctly classified products out of the total of 10. It
was observed that the difference in number of correct choices
between parents of patients on exclusion diets and the con-
trols was 1.58, with a standard deviation of 1.80. The calcu-
lation was performed using the sample size module of
SigmaStat 3.1,13 and indicated a need for a minimum of 22
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individuals in each group. Therefore, the number of individu-
als in each group was greater than the minimum require-
ment.
Numerical variables were expressed in the form ofmeans
and standard deviations or medians with their 1st and 3rd
quartiles. Comparisons between groups were made with
either Student’s t test or the Mann-Whitney test, depending
on the behavior of variables with relation to normal distribu-
tion. The Wilcoxon test was used for comparisons within
groups. The degree of association between two numerical
variables was quantified using Pearson’s linear coefficient.
Calculations were performed with the aid of SigmaStat 3.1
software.13 Categorical variables represented as percent-
ages were tested using chi-square on Epi-Info.14 The level of
significance was set at 5.0%.
Results
The studygroupwasmadeupof 24 individuals (22women
and two men), with a mean (± standard deviation) age of
30.9±6.8 years. The control group comprised 23 individuals
(16 women and seven men), with a mean age of 32.7±6.8
years. The interviewees in both groups belonged to a range of
economic classes andeducational levels. Themajority of them
said they had graduated secondary school. With relation to
economic classification criteria, the majority of individual in
bothgroupsbelonged to economic classC.As canbeobserved
in Table 1, there were no statistically significant differences
between the groups in terms of sex, age, educational level or
economic class. The majority of the individuals in the study
grouphadbeen instructedonhow to implement the cow'smilk
and by-products free diet (either at our center or at another
service), at three ormore previous consultations (with a phy-
sician and/or nutritionist). Themembers of the control group
had never received instruction on cow's milk free diets
(Table 1). In the study group, 71.0%of those interviewedhad
been instructed to exclude cow's milk and by-products, while
29.0%were instructed to exclude cow’smilk, by-products and
soy. Of these, 80.0% reported having been instructed to read
product labels, while just 38.0% described having received
instruction on which words are associated with cow’s milk.
With relation to knowledge of popular expressions related
to cow’smilk in the study (n=24) and control (n=23) groups
respectively, the following percentageswere observed of rec-
ognition of the terms whole milk (100.0 and 87.0%), pow-
dered milk (96.0 and 87.0%), skimmed milk (96.0 and
97.0%) and semi-skimmedmilk (88.0 and 70.0%), all with p
>0.05. For the technical expressions, theseproportionswere:
dairy products (71.0 and 45.0%, p = 0.060), cow’s milk pro-
tein (71.0 and 9.0%, p = 0.001), traces of milk (54.0 and
9.0%, p = 0.001) and milk formulation or preparation (42.0
Table 1 - Sex, age, economic class (according to the Brazilian Economic Classification Questionnaire) and previous instruction by a physician




(n = 23) p
Sex (female/male)* 22/2 16/7 0.072
Age (years)† 30.9±6.8 32.7±6.8 0.363
Educational level of interviewees‡ 0.207
Primary education unfinished 2 (8.3%) 0 (0.0%)
Graduated primary school 3 (12.5%) 7 (30.5%)
Graduated middle school 6 (25.0%) 6 (26.0%)
Graduated secondary school 12 (50.0%) 7 (30.5%)
Graduated higher education 1 (4.2%) 3 (13.0%)
Brazilian Economic Classification Questionnaire ‡ 0.095
Economic class A 0 (0.0%) 1 (4.4%)
Economic class B 6 (25.0%) 4 (17.4%)
Economic class C 10 (41.7%) 16 (69.6%)
Economic class D 8 (33.3%) 2 (8.7%)
Professional instruction on diet free from cow’s milk and by-products‡ 0.000
Never 0 (0.0%) 23 (100.0%)
Once 7 (29.2%) 0 (0.0%)
Twice 2 (8.3%) 0 (0.0%)
Three times or more 15 (62.5%) 0 (0.0%)
* Fisher’s exact test.
† Mean and standard deviation, Student’s t test.
‡ Chi-square test.
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and 13.0%, p = 0.03). Recognition of the scientific expres-
sions did not exhibit any statistically significant differences (p
> 0.05) for casein (25.0 and 4.0%), lactalbumin (17.0 and
4.0%) or lactoglobulin (8.0 and 4.0%), whereas, for casein-
ate (21.0 and 0.0%, p = 0.027) the difference did have sta-
tistical significance.
In Figure 1 it can be observed that a smaller proportion of
the control group correctly identified the presence or absence
of cow’smilk andby-products for all products (with the excep-
tion of cookies without cow’s milk); however, the difference
was only statistically significant (p = 0.005) for margarine
without cow’s milk.
The total numbers of correctly identified products in each
group are summarized in Table 2. Themedian number of cor-
rect choices was higher in the study group than in the control
group, and thedifferencewas statistically significant for prod-
ucts that contain cow’s milk. The paired analysis of the num-
ber of correctly identified products in each of the groups
demonstrated that the products that did contain cow’s milk
weremore often correctly identified by both groups, with this
difference having statistical significance.
The number of labels read by the members of the study
group was lower than had been expected. The median (1st
and3rdquartiles inparenthesis) numberof product labels that
Fisher’s exact test: p > 0.05 for all of the commercial food products, with the exception of margarine without
cow’s milk (p = 0.005).
Figure 1 - Percentage of parents correctly identifying each product as with or without cow’s
milk in each group, study and control





(n = 23) p
With cow’s milk 4.0 (4.0-5.0) 3.0 (3.0-4.0) 0.005*
Without cow’s milk 3.0 (1.0-4.0) 2.0 (1.0-2.5) 0.079*
Total 6.0 (5.0-8.3) 5.0 (4.5-6.0) 0.008*
* Median, with 1st and 3rd quartiles given in parentheses, Mann-Whitney test.
Wilcoxon test: Study group = products with vs. products without cow’s milk: p = 0.002;
Control group = products with vs. products without cow’s milk: p < 0.001.
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were read by the study group was 1.0 (0.0-6.0) and in the
control group this was 0.0 (0.0-1.8). The Mann-Whitney test
did not reveal a statistically significant difference (p = 0.138)
between the two groups.
The total number of packaging labels read in each of the
groups correlated with the total number of correctly identi-
fied products with and without cow’s milk. A moderate corre-
lation was observed (Pearson coefficient = + 0.578; p <
0.001) between the total number of labels read and the num-
ber of products correctly identified as not containing cow's
milk, whereas, for the products with cow's milk, a low corre-
lation was found (+ 0.175; p = 0.238).
Table 3 illustrates the statistically significant association
between interviewees reading at least one label, irrespective
of whether a member of the study or the control group, and
correct identification of five or more of the 10 products. The
odds ratios indicate that, when an individual read at least one
label, their chances (odds ratio = 8.0) of correctly identifying
more than five products increased in relation to individuals
who did not read any labels.
Just three (6.4%) of the total of 47 individuals correctly
identified all 10 products. All of these interviewees were the
parents of children on diets excluding cow’s milk and
by-products, read three, seven and nine labels, and had
received professional instruction onhow to identify foods that
are or are not permitted in a diet free from cow’s milk and
by-products by reading their labels. None of the members in
the control group (who had not received instruction) cor-
rectly identified all of the products displayed.
Discussion
Two groups of parents were studied: the study group,
made up of the parents of children on diets excluding cow’s
milk and by-products, and the control group, comprising par-
ents of childrenwhodid not require any type of exclusion diet.
Thegroupsdid not differ in termsof sex, ageor economic clas-
sification (Table 1).
It is important tomention that fewpublished articles have
dealt with this subject.10,15 A study was carried out in New
York to assesswhether the parents of childrenwith food aller-
gieswere capableof recognizingallergens in the labels of com-
mercial food products. It was found that the parents had
difficulty in recognizing the presence of allergens, especially
cow's milk and soy.10 Another study,15 published in 2004,
assessed members of The Food Allergy & Anaphylaxis Net-
work (FAAN), in the USA. The study included 489 members
from Chicago, Baltimore and New York who responded to a
questionnaire related to interpretation of the ingredients of
food products based on the information on labels.15 They
found that 16.0% of allergic reactions occurred as a result of
misunderstanding of the terms used on packaging labels.15
In our study, we investigated recognition of expressions
related to cow’s milk. Analysis of the parents’ replies as to
which of the expressions they recognized showed that the
common and scientific terms were recognized equally by the
study and control groups and, therefore, that their recogni-
tion was not dependent on previous instruction. In contrast,
the technical expressions were more frequently recognized
by individualswhohad receivedprevious instructionon imple-
menting diets free fromcow’smilk (study group). These tech-
nical expressions frequently appear on package labels and
should also be included in the instruction given on diets free
from cow’s milk and by-products. It was also observed that
62.0% of the individuals who had been instructed were not
given a list of expressions relating to cow's milk, especially
the scientific ones, which were recognized by just 17.7% of
individuals in the study group. It is worth pointing out that
merely informing parents of the terms used to describe cow’s
milk and by-products is not alone sufficient for them to rec-
ognize which products the patient can and cannot use in their
diet. In other words, it is of the utmost importance that they
also acquire the habit of reading product labels. In this con-
text, those individuals who correctly identifiedmore than five
of the 10 products had read at least one label. Along the same
lines, it should be emphasized that just three individuals in
the study group correctly identified all 10 products and that
they read three, sevenandnine labels. The importance of cor-
rectly reading labels in order to identify productswith orwith-
out cow's milk is thus clearly demonstrated. This feature
demonstrates that greater emphasis should be given to infor-
mation on expressions related to cow’smilk and by-products,
considering that 62.0% of the individuals in the study group
had not received this type of information.
When identifying which foods were permitted in the diet
free from cow’s milk and by-products and which were not, it
was found that there was a tendency for the individuals, both
those in the study group and those in the control group, to
correctly identify products that did contain cow's milk in their
composition (Table 2). This correct identification rules out the
danger of contact with the allergen; however, on the other
Table3 - Relationship between interviewee readingat least one label
and correctly identifying five or more of the 10 products
with or without cow’s milk
Number of correctly
identified products
> 5 products ≤ 5 products
Read one or more labels 16 (34.0%) 4 (17.4%)
Read no labels 9 (19.1%) 18 (38.3%)
Total 25 (53.2%) 22 (46.8%)
Chi-square test: p = 0.004.
Odds ratio = 8.0 (95% confidence interval: 1.8 and 39.9).
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hand, classifying permitted foods as being prohibited makes
the diet even more restrictive. Diets without cow’s milk or
by-products represent a risk for low intake of calcium7,16,17
andenergy,7which can compromise the child’s nutritional sta-
tus.
In recent years, in certain developed countries, there has
been discussion of the need to change the labeling of com-
mercial food products.10,11,15 The United States government
proposed changes to labeling regulations for food products,
making clarity of packaging labels and identification of ingre-
dients with the greatest allergenic potential obligatory. Simi-
larly, in the European Union new regulations have been
implemented making it mandatory to include information on
commonly allergenic ingredients on packaging, irrespective
of the quantity contained.18 These precautions with food
safety have gained in relevance as a result of the increases
that are being observed in the prevalence rates of food allergy
in many parts of the world.
In synthesis, the results of this study have allowed us to
detect that, duringdiets free fromcow’smilk andby-products,
foods that do contain cow'smilk in their composition are iden-
tified more frequently. However, the same did not occur with
foods that do not contain cow's milk. It is, therefore, impor-
tant thatwhen instruction is given on implementation of diets
excluding cow’s milk and by-products, emphasis should be
given not just to the products that should not be consumed,
but also to those which are permitted, thereby reducing the
restrictive character of this type of diet.
In conclusion, the capacity of parents to correctly identify
products with and without cow's milk and by-products is not
completely satisfactory. Strategies should be developed to
improve the effectiveness of the guidance provided on imple-
menting diets without cow’s milk and by-products.
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